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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a heat sensitive image forming element usable for obtaining a 
printing plate which is developable by a simple method, friendly to the environment, and can be exposed 
by commercially usable lasers, and has high printing resistance. 

SOLUTION: This image forming element includes image forming layers which contain the hydrophobic 
thermoplastic polymer particles dispersed in a hydrophilic binder on the hydrophilic surface of a 
planographic base and in which the amt. of the hydrophobic thermoplastic polymer particles 
incorporated into the image forming layers is larger than 35wt% of the total weight of the image forming 
layers and compds. which are included in the image forming layers or the layers adjacent thereto and 
are capable of transducing light into heat. The image forming element described above is subjected to 
imagewise exposure. The image forming element which is obtd. in the manner described above and is 
subjected to the imagewise exposure is developed by using fresh water or aq. liquid and the entire part 
of the image forming element formed with the image obtd. in such a manner is heated to obtain the 
planographic printing plate. 



LEGAL STATUS 

[Date of request for examination] 07.01 .1 997 

[Date of sending the examiner s decision of 

rejection] O^0fc{f&Xj^ 

[Kind of final disposal of application other than the v/W*V db^Cz\3fajL$^ 

examiner's decision of rejection or application ^ 

converted registration] 

[Date of final disposal for application] 

[Patent number] 2894549 

[Date of registration] 05.03.1 999 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2000 Japan Patent Office 



http://www1.ipdljpo.gojp/PA1/result/detail/main/wAAAa29036DA409171249P1.htm 



02/01/24 



as) B#s#f*/T (jp) 02) & H ^ |^ & $ (a) oimwtm&m^ 

#^¥9- 171249 

(43)^HB *«9¥(1997)6^30B 



V«J 1 / 111 I* V/l. 






F I 






c n ^ 

o w o 




GO 3F 


7/004 5 0 5 


D ft 1 1/UOO 


C A 1 
QUI 




B4 1 C 


1/055 5 0 1 


n n ^ v 7/nn 


c ft Q 
QUO 




GO 3F 


7/00 5 0 3 










7/033 


v /on 


e n e 






7/20 5 0 5 






9 fd 9mm\m i±^m mtm\zM< 


Ul/ffllf^ 






(71)WKA 


593194476 












(22)ttHBB 


¥/88^(1996)ll£8B 
















• tf-2640^;i/h^;p • -fe^x 


(31)«ft*fcfe3i#^ 


9520304 7. 6 






h^-h27 


(32)«&B 


1995^11^ 9 0 




(72) f89Sf 




(33)«5fetta3g@ 


K-T> (DE) 
















h^-h27-T^T-y^x;i^h 


















(72)389^ 


VJV^ • A> • 










"UWr— • tf— 264(HE;Vh-feJ^ • ir^x 










h^-h27- 7^7-Wx;i/h • 


















(74)ftSA 





(54) imwcD&m ^w^uaffitffi^TRiiKfint^ 



(57) [■»] 

-T -5 r £ rt> -C # 5 SUStfJiK «: 6 fc (0JB?KH4 & flgfifc 

*^^(^> (i) (i) ¥is-<-^^a 
3 5ii%j;«j#t«)Sii:, (ii) mmmm^tz 

(2) ^(OJ:5(-Lr»^ns«ii9^B3t*tt^i«^ 

(3) *LTr©J:5lcLT»e>JxS«»*Snfclft« 



»BHSp9 - 17 12 4 9 



1 1 ( l ) ( i ) ¥JK^-*<^K*tt*ffi-fc 

(2) rcoj: ^tcLT^n^&ilS K«#S;ixrt:ffe» 

(3) -tUTCOj:5icLT»fenS«»*Sixy5:lfc» 

* * -e *> 5 a>£ * tbfc^*^^ £ -has ^ 

[|»*«4 ] tt*fcpr»tt*^<^^a s '>ft <H35 

°CCOi«S^tt5Mt« 1~3 0D^-ftL^{C|5*C7) 

6 ] K«r*ttf»^ran±m-&»ttT-3fts^ y ^ 
/Ky^^-uv, #y (^)t^ y/u^^^/K # 

t*- y y 7^ y n ^ h y /^j;^ y t'^;^ 

1 KftO^ife, 

co J: 9 ft o If 7 

[0001] 

L^LT^tK (plain water) ^fctiTKt^^tC J: <9 51 
[0 0 0 2] 



[ooo3] 3OTJ8ft«-ctt\ ?JW»tt»*tt»I 
ffl*) fc^^T^^^ii^y-^#c-r y^cMirt 
[ooo4] *niy h^tz.\^y y *fy-7 4— wwm 

£ ft "9 -t S^^nft^o pfiBtt 
B3fc £ ixft^o fcgp^co v>r y ^ ^ fcfi y 

[0 0 0 6] i $ ilt L t ilfb ^ n/cT/U ^ ^ 

So 

[0007] EP-A 601240 ii. 8*14^7/ 

[0 0 0 8] ^ttS^f+^snfcWxfiJRofti^Stt 
thocraft 10008 FOTOPLATE™ tt«3L«Pfr-h«C±SfP(c^ 

ithocraft 10008 KmUSMfrR^Ztki' k V Id J; «9 

OTL^t^ttirt^o LA*Lft35Se>, ^r^J: 
9 ftirffi«*#(- Lift «BftTiKtt«B«: t fei-fc 

[0 0 0 9] ffiffl-fSsPKS^-^^^-r^irtfiittBa^ 
ft < ±IS CO yT'/H-^i: Lfc fnBiJ)S/05 6 4^S'J ft 
X&te . b L ft W*t tf ft ^> ft ^ r 

[0 0 10] ft*m «*ttJ:!9tf L%«f»tt-C*>S 



4#BB*P 9-171249 



5 0 Will 1 9 9 2^1^(0 Research Disclosure n 
o. 33303 &&ft#±\zm&m&M&#&ZXfimZ&* 

5 tefliMJiStt IS <br A, if 5pKBig!lff*tt *r# Ltv^v\ 
[0011] EP 514.145(1 ffljL&mfikStikZ 

xf%-mm^m^^^xt^m^m^^x^^m 

-T^o t£oT, **H»i^— If— KSrJB^SIfcii 

3i5-c#5o tt»S:*<o *©J:5*Rn*JJiE«t 

[00121 

[SSWOB©! Mot, *&W<Dl'D<D&&)&ffi&X& 

ttt-fuifl-c^ s u— -r-tc j: o «3t-r s - £ sen 
xz>z> 0 

[0013] *mm<Dm<D&m*;m\<wmffi&&&-tZ) 
mmzn ztz#> izmm xzz mm&mM&mm 

[0 0 14] &^W(Difo<DBftte£LT<nm&frbWbfr 

[0015] ( 1 ) ( i ) spjig^— 

5fift%<fc Q&\i*iM&tfiMb. (ii) fctt 
^^JclJ^+SW^^I^itLS^SrJR^IESI-rs n i: 

(2) :o«J; o\^xnhfr&&my^Mit&tifr&M 

o) ^^xz.<D&o\c^xnhh%mmztLtc®M 



[0016] 

[0017] *mW<D 1 0(0j|»-«t5^, ¥fis-<— ^ 

mm & z h fcmmmm&tt lt ^x i> x v 

m^mmx-r-ti ^xhx^\ r o toSESifit^^TfT 
ott)ct<, ^fc(^4 o~5 o < c<o;b-ra>(£iBfcbn 

:ix^l^»io^fc(iWU^IiT' 
[0 0 18] ^WJciBI-rste^flgtRtctei:, ¥fig-< 

[0019] «*tt3B-&ffli: LT, giTKtt (*) 

en*.!*, tfx/u7^3-;w, r^y/ur^ k, 
r^y/u^e, ^^^yyu^. 7^y/u»t Ko^>xf 

S^^^fi (*) ->^<i: 
A? ^ ttfc y t^yuo^TKtt ir ttWI— efc 5 

[0020] mMm&R. #i^hi»fh77/u 



Vfffl¥-9- 171249 



J: ^^iii^fii . oa*«-3K*»«)IB"T?*>S. 

•>y*tt«X.tf, 4 0nmlm Wttf 2 0 n mCDW- 

^C^t^ife^^ffittSC^. #Jx:fi J. Colloid and Inte 
rface Sci., Vol. 26, 1968, pages 62 to 69 (ClSiS:^ 
tiri^ Stoeber mzftlt^M&ZtlZis » *&1t&7 

M{km<Dm+X*3bZ>'Pt£< thl OOnm^fWM 
*x ttH^^ ^ io ^ 6 tK 60 fc ^ (OFrMWiffi t LTf£ 

[0022] 3 fis^-^^^i^tt^ $ 

[0023] z<Dnmc£z{&mizm-tz>mfrrtfe&£ 
tiit&jit&m<oVffemnEP-A6 o 1 2 4 o. gb- 

P-1419512. FR-P-2 300 3 54, US 
-P-3971660. US-P-4 2 8 4 7 0 5io ( t 
t/EP-A 5 1 44 9 0lC^^tlt^5o 

[0024] r (Dmm^mi-z^m,^-* (n%$kt£3Lft 
/up-^7>f/u^, >tfy x^-uis^j yuA. 7^y^7— ^ 
[0025] mm&&&m&tt j *£tix\ f >*7$v =^*t 

1 9 5 2 4, EP-A 6 2 0 5 0 23oJ;U ? E P-A 6 

1952 5izm^£tir\,^Z£ : ?{cm7k&i&&Mte&rJ 

+ 0->y T^ftttlm 2 ^*:'? 2 0 Omgioi^lm 2 ^ 
fc9 7 5 0mgt'ife5. SbK, 

©JtrMKBKMt 1 £9;fc#<-eLT=»P>f K'>y#0>* 
i:«9^iliCfll ^A^fc9 5 0 0m 2 Otffii 

[0 0 2 6] ^{a5<t, «7Ktt*®o±6is^«je 



[0 0 2 7] *«M^B8t-6«fe^S + -coflEffl(ciiii- 

*;^7/uft k»Bs ^y M*) T^y^IS, tf?y 
U*) y/ur^ k> #y yyu»t K 

So 

[0 0 2 8] *5IWt-BiLTttffl*ttS«!7KttfRprffltt 

[0 0 2 9] *3BWfc|BLT«6fflS*t6«?*ttJ»Rratt 
7 0 J; 9 _bOfi«f©ftSr^-t"So «*rJ*?ffctf>#»T 

f» nrm±»*ttm^»tt^os#f as ic m-r z> mm ta ± 

#m*&mvrm.m£*)±<Dumiz3bxz>t. stibium 
m\^xmyk&m*xm*&Mm>*&$L-tz>titb, 

[0 0 3 0] **WtC|Bi-SttfflO^«XD»*tt**ft: 

/p. ^y>^^y;^f/K ^ysfb^yf^ # 
yj^yp^hy/K y^/^;w/^/-^if, ^ 

[oo3i] m&&<Dm&¥-&)ft z ?-mte 5 , o o o ~ i , 

0 0 0,0 0 0 g/^COteit^otct^o 
[0 0 3 2] i$7kffi£T-te 0.01m m~ 50/i m<£>. 
£ 9£?iIlCteO . 0 5 m m— 10m mCOr^CO^r Itf t) 

^igi-ti o.o5m m— o.5m m<7>ra<att^^-ffiS:*rr 

[0 0 3 3] fi-&f*fe^-««^S^7ktt = — 7^ >^ 
rS^CO^fSt^T*^ LTJo HLTUS-P-3.4 

76.93 7 {zm^^Hx^^jjm^x vsimxzZo 

-rco«t ^J-UT^^nSSJSSrTK^SfcttTKttJaf*:^ 

tptcftmtsit, zlx 



WBB : ¥ 9-171249 



[0034] ft«AJi^^#$n«tt*ttiR?rtttta 

[0 0 3 5] *^{:6»«:^st#5lSftft* 

5/^, &mmikyo. mem. mmitm. 

- mm&i m& & xi^mm t k ira-r z&Afg.& 

»M4Jc«fe#-rSo rtilc^lLTIl D—tf^yyftf 
[0 0 3 6] ^Ji^^ili-s^i-fRteSMk^tt*^* 

[0 0 3 7] ^JiRBnWJJig^Siig-J-S^: «>o*56 Wo^ife 
[0 0 3 8] 3te£SM-te«-?-5r£ 

[00391 mm&zixtcmtef&mm$:±& 

[0 0 4 0] tt^SHfc«^B*^*ff«*S»ftl3® 

S^AIigt^gT'foO^LT^Jxf^Polychrome PC965™ (P 
olychrome) (D X 0 iCTfjEfc $ tlX I 

[0 0 4 1 ] *^WJcB8i-S«iit)coB3ttt»ig^iiu 

— If — L . E . D . (Di&m&^tfi&m 9 ©*S8* 

T'fe^o (IR) *3i;t^/^fc^ia#^T^^t-r 



5 > "f **^*> 7 00-l 5 00n mtDi&fiiEffl-CgSft-f- 

*LV\, 5E#^**^Su-1f-}as**W«cH+*«: 

[oo4 2] *&wizv£?&mv<nfe&mmzm'tz>& 

5 ?t W:(tix^*iBf I- £ >- b*7r^^ 

ot£7r4 MZ?*? — T v^n-fe^i*-— (R I 
P) *yttif&coigS>fc^S:^J; ^m:^^ 
5 0 08*. J*. R I PiiA^J^— fifths* Jb-C*g 
^-T -5 7t lCifi&B*4*« H - H5«c#l§ 

"C £ 7t fiK - ta^ a l§ £ 1 ^l£tite"tri£l±.CD^ J—iS 
f—^yr4^t(Dm^t>^ttLX, %:tfZ>^t&X 

M^titv^o L^L^fb, *^li«ttfEP- 
A 571010. EP-A 6 2 0 6 7 7fcJ;(/EP- 

a 6 2 0 6 7 4[:^^nt^5til^^ y-^y 
[oo43] mmmmn^mmmt vx&tzti 

[0 0 4 4] #18* K7^*ift-Ctt, K7A (isj:r/-t 

[0045] %m<o^^mtmm^<s mm^u-^ 



^m^9 - 17 12 4 9 



[0 0 4 6] *56^^2fc(c:T15<o||lifiWlcJ:OKWi-S 
75-. *»W*r*ixe>^|»3£i-5*iaW:*v^ 0 3:T<o2&$: 

[0 0 4 7] 

0 . 2 mmf ^CD/yV^ - r^^^g^ 5g/l (DyK^it^- 

l:$Mv^4g/l(D$fe 4 g / 1 cot Ko*? 
^(hydroboricacid)£5j;tF0 . 5 g/ 1 (D7/\s^^<?J± 

^ fornix s s'C^i&Sis.fctfi 2 o 

0 . 5 /im(D^t^ifi$R a ^tt6il h^P 

[0 0 4 8] mm7kX'i-^^fzmzT;i'*~<}^ffi&ifk 

C3 0 0.g/1 ^«tK^^^f-rS**«"e6 0°C{C*d^ 
T 1 8 0»BB^iy^>^b^L-C«itt[*-e2 5ti:*)^ 

[0 0 4 9] 2 0 0 g/l cO^tfe^^fi-r^TK 

l&K+tM 5T:<^r^S. ft) 1 0 vcDUffi^octt^i 5 o a 

itlCfallX 3 g/m 2 (OA 1 203<DiWfb7>r^A$: 

7F2j*u ftic/8att*-eac}^L, 2o g /i (vmmTkm-r 

rt:0*««U ftl: 2 o toWMt' l 2 o 

[0050] mbtitLW-m^-x&smmvovf^m 



[0051] mm&mm mm comm 

?IS^t:3 0g/m 2 coi (li^-r^fyi/t) 

[oo5 2] =i— T4>ifmtifflo<n%m 

Hostapal™B (i^[C^Ltl%) X&feitZtlittf 

1 0%5>**Rl 1 . 2 5 g{^ «#LftaSfe, 5.8 
3 g / 7 7 ^ ^ 1 5 5 7.9 

2 g^>7K^J:^2 5 gCD9 8%AD7K^»Sn^l7Ky ft* 

[0 0 5 3] Bi*JJK*3J:t5-tn*rfflt^5aJM=^— <o« 
it 

— tf— y-r KftJB^sifca d 60^S3t(w^fc o 

jfe3£i£«tt 1 m/&X$> 0 . 10m mT'fc 9 ^ 

*3&5^J«$tLrv^S Hydroprint™ tK^S^ (Agfa-Gev 
aert NV <£> + -eStt Lfc 0 

[0 0 5 4] #bit^:BlJ8iJjiS«:»C^K + E 1 2 
&&Xjm\u,WLb Rotamatic™ j&S3Sfl| S *Lfc Heide 

lberg GT046™ y b HMttlttJhlziM L/c 

SFB»-C^>f V*S«MW$4^3 0 0 0ft<O^ 

[0 0 5 5] SlJStfiJ 2 

m&mzm&2 o o c c^^o^T2 5>ma^Lfc^<h^ 

fc 0 ^(csite^j i £ m c&ftTxftm&ft o t ymft\z. 
M-tz>mmi>mm£tL-r\z 1 5 0 0 o&<d=* e-^fpjsu 

Stt. rixbi 5 0 oo«cJ:9«t?ttH«Bli««$ix/j: 



(51) Int. CI. 6 »SUE#- iT^ilft F I aw*^»9f 

G 0 3 F 7/30 G 0 3 F 7/30 

7/40 5 0 1 7/40 5 0 1 



4#HPI¥9 - 17 12 4 9 



1. Title of Invention 

HEAT SENSITIVE IMAGING ELEMENT AND METHOD FOR MAKING A PRINTING 
PLATE THEREWITH 

2. Claims 

1. A method for making a lithographic printing plate comprising 
the steps of: 

(1) image-wise exposing an imaging element comprising (i) on a 
hydrophilic surface of a lithographic base an image forming layer 
comprising hydrophobic thermoplastic polymer particles dispersed in 
a hydrophilic binder, the amount of hydrophobic thermoplastic 
polymer particles contained in the image forming layer being above 
35% by weight of the total weight of the image forming layer 

and (ii) a compound capable of converting light to heat, said 
compound being comprised in said image forming layer or a layer 
adjacent thereto; 

(2) developing a thus obtained image-wise exposed imaging 
element with plain water or an a<sueous liouid; 

(3) and overall heating a thus obtained imaged imaging element. 

2. A method according to claim 1 wherein said compound capable 
of converting light to heat is selected from the group consisting of 
an infrared absorbing dye, carbon black, a metal boride, a metal 
carbide, a metal nitride, a metal carbonitride and a conductive 
polymer particle. 

3 . A method according to claim 1 wherein said lithographic base 
is an enodised aluminium or comprises a flexible support having 
thereon a cross -linked hydrophilic layer. 

A. A method according to any of the above claims wherein said 
thermoplastic polymer particles have a coagulation temperature of at 
least 35°C. 
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5. A method according to any of the above claims wherein said 
hydrophilic binder in said image forming layer is selected from the 
group consisting of a polyvinyl al coho 1 , a poly (me th) acrylic acid, a 
P olyCmeth)acrvlamide, a polyhydroxy ethyl (me th) aery late , a 
polyvinylmethylether, a polysacharide. 

6. A method according to any of the above claims wherein said 
hydrophobic thermoplastic polymer particles are selected from the 

group consisting of polyethylene, polystyrene, 
polymethyl (methjacrylate, polyvinylchloride, 

polyethyl (meth)acrylate, polyvinyl idenechloride , polyacrylonitrile 
and polyvinylcarbazole . 

7. A method according to claim 1 wherein said image-wise 
exposure is a scanning exposure. 

8 . A method according to claim 7 wherein said scanning exposure 
is carried out by means of a laser or a plurality of lasers. 



9 . A method according to claim 1 wherein said imaged imaging 
element is treated with a gum before overall heating. 
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3 . Detailed Explanation of The Invention 

1. Field of the invention. 

The present invention relates to a method for making a printing 
plate involving the use of a heat sensitive imaging element and that 
can be developed by means of plain water or an aqueous liquid. 

2 . Background of the invention 

Lithography is the process of printing from specially prepared 
surfaces, some areas of which are capable of accepting lithographic 
ink, whereas other areas, when moistened with water, will not accept 
the ink. The areas which accept ink form the printing image areas 
and the ink-rejecting areas form the background areas. 

in the art of photolithography, a photographic material is made 
imagewise receptive to oily or greasy inks in the photo-exposed 
(negative -working) or in the non-exposed areas (positive -working) on 
a hydrophilic background. 

In the production of common lithographic printing plates, also 
called surface litho plates or planographic printing plates, a 
support that has affinity to water or obtains such affinity by 
chemical treatment is coated with a thin layer of a photosensitive 
composition. Coatings for that purpose include light-sensitive 
polymer layers containing diazo compounds, dichromate-sensitized 
hydrophilic colloids and a large variety of synthetic photopolymers . 
Particularly diazo-sensitized systems are widely used. 

Upon image- wise exposure of the light-sensitive layer the 
exposed image areas become insoluble and the unexposed areas remain 
soluble. The plate is then developed with a suitable liquid to 
remove the diazonium salt or diazo resin in the unexposed areas. 

Commercially available diazo based printing plates most commonly 
use an anodized and roughened aluminium as a support having a 
hydrophilic surface since they offer the advantage of a high 
printing endurance. A particular disadvantage of such type of 
printing plates is that they require special developing liquids for 
development which is costly and inconvenient. 

EP-A 601240 discloses a diazo based printing plate that uses a 
polyester film provided with a cross-linked hydrophilic layer as a 
lithographic base on which a photosensitive diazo layer is provided. 



t 
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Such a diazo based printing plate can be developed by rinsing it 
with plain water subsequent to image-wise exposure. 

Commercial plates are also available that use a flexible support 
such as paper provided with a hydrophilic layer. For example, 
Lithocraft 10008 FOTOPLATE™ is a diazo based printing plate that 
comprises on a paper support a hydrophilic layer on top of which is 
provided a diazo based photosensitive layer. According to plate 
instructions of the supplier, a plate can be prepared by image-wise 
exposure of the lithographic printing plate precursor or imaging 
element, mounting the exposed imaging element on the press and 
wiping its surface with Lithocraf t<© 10008 Developer Desensit izer . 
The plate instructions also contemplate a method wherein no 
developer desensitizer is used. However, such method most: -of ten 
results in poor lithographic preformance so that in practice a 
Developer Desensitizer is almost always needed. 

A particular disadvantage that the above diazo-based printing 
plates carry in common irrespective of the type of lithographic base 
used, is that they have to be shielded from the light. Moreover, 
diazo 1 s are insufficiently sensitive to be exposed by means of a 
commercial and economical laser. 

On the other hand, methods are known for making printing plates 
involving the use of imaging elements that are heat sensitive rather 
than photosensitive. For example. Research Disclosure no. 3 3303 of 
January 1992 discloses a heat sensitive imaging element comprising 
on a support a cross- linked hydrophilic layer containing 
thermoplastic polymer particles and an infrared absorbing pigment 
such as e.g. carbon black. By image-wise exposure to an Infrared 
laser, the thermoplastic polymer particles are image-wise coagulated 
thereby rendering the surface of the imaging element and these areas 
ink acceptant without any further development. A disadvantage of 
this method is that the printing plate obtained is easily damaged 
since the non-printing areas may become ink accepting when some 
pressure is applied thereto. Moreover, under critical conditions, 
the lithographic performance of such a printing plate may be poor 
and accordingly such printing plate has little lithographic printing 
latitude . 

EP 514.145 describes a method for making a printing plate 
wherein a heat- sensitive imaging element is used that comprises on a 
lithographic base such as an anodised aluminium an image forming 
layer comprising core-shell particles and a light to heat converting 
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substance. The shell of these particles is hydrophilic in nature 
and renders the particles developable. The core is hydrophobic in 
nature and flows out when heated. Thus upon image-wise exposure 
with an infrared laser diode, the image- forming layer can be 
rendered insoluble at the exposed areas. At the non-exposed areas, 
the image forming layer can be removed by means of an aqueous 
developer containing ethanolamine . Subsequent the material is 
baked. Although such printing plates can yield a high printing 
endurance, their development puts a burden on the environment 
because of the use of an alkanol amine. 

3 . Summary of the invention 

Accordingly, it is an object of the present invention to provide 
a heat-sensitive imaging element for making a printing plate that 
can be developed in a convenient and environmental friendly way and 
that preferably can be exposed by means of a commercially available 
laser. 

It is a further object of the present invention to provide a 
heat-sensitive imaging element that can be used to obtain printing 
plates having a high printing endurance. 

Further objects of the invention will become clear from the 
description hereinafter . 

This invention provides a method for making a lithographic 
printing plate comprising the steps of: 

(1) image-wise exposing an imaging element comprising (i) on a 
hydrophilic surface of a lithographic base an image forming layer 
comprising hydrophobic thermoplastic polymer particles dispersed in 
a hydrophilic binder and (ii) a compound capable of converting light 
to heat, said compound being comprised in said image forming layer 
or a layer adjacent thereto; 

(2) developing a thus obtained image-wise exposed imaging element 
With plain water or an aqueous liquid; 

(3) and overall heating a thus obtained imaged imaging element. 
4. Detailed description of the invention 



An imaging element for use in accordance with the present 
invention comprises on a hydrophilic surface of a lithographic base 
an image forming layer comprising hydrophobic thermoplastic polymer 
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particles dispersed in a hydrophilic binder. The hydrophilic binder 
used in connection with the present invention is perferably not 
cross-linked or only slightly cross-linked. The imaging element 
further includes a compound capable of converting light to heat. 
This compound is preferably comprised in the image forming layer but 
can also be provided in a layer adjacent to the image forming layer. 

According to one embodiment of the present invention, the 
lithographic base can be an anodised aluminium. A particularly 
preferred lithographic base is an electrochemical ly grained and 
anodised aluminium support. According to the present invention, an 
anodised aluminium support may be treated to improve the hydrophilic 
properties of its surface. For example, the aluminium support may 
be silicated by treating its surface with sodium silicate solution 
at elevated temperature, e.g. 95 °C. Alternatively, a phosphate 
treatment may be applied which involves treating the aluminium oxide 
surface with a phosphate solution that may further contain an 
inorganic fluoride. Further, the aluminium oxide surface may be 
rinsed with a citric acid or citrate solution. This treatment may 
be carried out at room temperature or can be carried out at a 
slightly elevated temperature of about 30 to 50 °C. A further 
interesting treatment involves rinsing the aluminium oxide surface 
with a bicarbonate solution. It is further evident that one or more 
of these post treatments may be carried out alone or in combination. 

According to another embodiment in connection with the present 
invention, the lithographic base comprises a flexible support, such 
as e.g. paper or plastic film, provided with a cross-linked 
hydrophilic layer. A particularly suitable cross-linked hydrophilic 
layer may be obtained from a hydrophilic binder cross- linked with a 
cross-linking agent such as formaldehyde, glyoxal, polyisocyanate or 
a hydrolysed tetra-alkylorthosilicate . The latter is particularly 
preferred. 

As hydrophilic binder there may be used hydrophilic (co)polymers 
such as for example, homopolymers and copolymers of vinyl alcohol, 
acrylamide, methylol acrylamide, methylol me thacryl amide, acrylic 
acid, methacrylic acid, hydroxyethyl acrylate, hydroxyethyl 
methacrylate or maleic anhydride/vinylmethylether copolymers. The 
hydrophilicity of the (co)polymer or (co)polymer mixture used is 
preferably the same as or higher than the hydrophilicity of 
polyvinyl acetate hydrolyzed to at least an extent of 60 percent by 
weight, preferably 80 percent by weight. 
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The amount of crosslinking agent, in particular of tetraalkyl 
orthosilicate, is preferably at least 0.2 parts by weight per part 
by weight of hydrophilic binder, preferably between 0.5 and 5 parts 
by weight , more preferably between 1 . 0 parts by weight and 3 parts 
by weight. 

A cross- linked hydrophilic layer in a lithographic base used in 
accordance with the present embodiment preferably also contains 
substances that increase the mechanical strength and the porosity of 
the layer. For this purpose colloidal silica may be used. The 
colloidal silica eiraployed may be in the form of any commercially 
available water-dispersion of colloidal silica for example having an 
average particle size up to 4 0 nm, e.g. 20 nm. In addition inert 
particles of larger size than the colloidal silica can be- added e.g. 
silica prepared according to Sttfber as described in J. Colloid and 
Interface Sci . , Vol. 26, 1968 , pages 62 to 69 or alumina particles 
or particles having an average diameter of at least 100 nm which are 
particles of titanium dioxide or other heavy metal oxides. By 
incorporating these particles the surface of the cross-linJced 
hydrophilic layer is given a uniform rough texture consisting of 
microscopic hills and valleys, which serve as storage places for 
water in background areas. 

The thickness of a cross -linked hydrophilic layer in a 
lithographic base in accordance with this embodiment may vary in the 
range of 0.2 to 2 5 Urn and is preferably 1 to 10 \xm. 

Particular examples of suitable cross-linked hydrophilic layers 
for use in- accordance with the present embodiment are disclosed in 
EP-A 601240, GB-P-1419512, FR-P-2300354 , US-P-3 971660 , US-P-4284705 
and EP-A 514490. 

As flexible support of a lithographic base in connection with 
the present embodiment it is particularly preferred to use a plastic 
film e.g. a polyester such as a substrated polyethylene 
terephthalate film or polyethylene naphthalate film, cellulose 
acetate film, polystyrene film, polycarbonate film etc... The 
plastic film support may be opaque or transparent . 

It is particularly preferred to use a polyester film support to 
which an adhesion improving layer has been provided. Particularly 
suitable adhesion improving layers for use in accordance with the 
present invention comprise a hydrophilic binder and colloidal silica 
as disclosed in EP-A 619524, EP-A 620502 and EP~A 619525. 
Preferably, the amount of silica in the adhesion improving layer is 
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200 mg per nr and 750 mg per irr . Further, the ratio of silica to 
hydrophilic binder is preferably more than 1 and the surface area of 
the colloidal silica is preferably at least 3 00 m 2 per gram, more 
preferably a surface area of 500 per gram. 

In accordance with the present invention, on top of a 
hydrophilic surface there is provided an image forming layer. 
Optionally, there may be provided one or more intermediate layers 
between the lithographic base and the image forming layer. An image 
forming layer in connection with the present invention comprises 
thermoplastic polymer particles dispersed in a hydrophilic binder . 

Suitable hydrophilic binders for use in an image forming layer 
in connection with this invention are preferably those that contain 
reactive groups e.g. hydroxy, amine or carboxyl groups. -Specific 
examples of hydrophilic binders are synthetic homo or- copolymers 
such as a polyvinyl al cohol , dime thy lhydantoine- formaldehyde resin, a 
poly (meth) acrylic acid, a poly (me th) aery lamide, a 

polyhydroxyethyl (meth) aery late, a polyvinylmethyl ether or natural 
binders such as gelatin, a polysacharide such as e.g. dextran, 
pullulan, cellulose, arabic gum, alginic acid. 

Hydrophobic thermoplastic polymer particles used in connection 
with the present invention have a preferably a glass transition 
temperature of at least 90 °C, more preferably of at least 100 °C. 

Hydrophobic thermoplastic polymer particles used in connection 
with the present invention preferably have a coagulation temperature 
above 50°C and more preferably above 70°C. Coagulation may result 
from softening or melting of the thermoplastic polymer particles 
under the influence of heat. There is no specific upper limit to the 
coagulation temperature of the thermoplastic hydrophobic polymer 
particles, however the temperature should be sufficiently below the 
decomposition of the polymer particles. Preferably the coagulation 
temperature is at least 10°C below the temperature at which the 
decomposition of the polymer particles occurs. When said polymer 
particles are subjected to a temperature above coagulation 
temperature they coagulate to form a hydrophobic agglomerate in the 
hydrophilic layer so that at these parts the hydrophilic layer 
becomes insoluble in plain water or an aqueous liquid. 

Specific examples of hydrophobic polymer particles for use in 
connection with the present invention are e.g. polystyrene, 
polyvinyl chloride, polymethyl methacrylate , polyvinyl idene 
chloride, polyacrylonitrile. polyvinyl carbazole etc. or copolymers 
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and/or mixtures thereof. Most preferably used is polymethyl 
methacrylate . 

The weight average molecular weight of the polymers may range 
from 5,000 to 1, 000, OOOg/mol . 

The hydrophobic particles may have a particle size from O.Olpjn 
to 50{im, more preferably between O.OSum and lO^m and most preferably 
between 0 . D5uru and 0 . 5pm. 

The polymer particles are present as a dispersion in the aqueous 
coating liquid of the image forming layer and may be prepared by the 
methods disclosed in US-P-3 . 476 . 937 . Another method especially 
suitable for preparing an aqueous dispersion of the thermoplastic 
polymer particles comprises : 

- dissolving the hydrophobic thermoplastic polymer in an -organic 
water immiscible solvent, 

- dispersing the thus obtained solution in water or in an aqueous 
medium and 

- removing the organic solvent by evaporation. 

The amount of hydrophobic thermoplastic polymer particles 
contained in the image forming layer is preferably above 35% by 
weight and more preferably above 50% by weight and most preferably 
above 65% by weight of the total weight of the image forming layer. 

Suitable compounds capable of converting light into heat are 
preferably infrared absorbing components . although the wavelength of 
absorption is not of particular importance as long as the absorption 
of the compound used is in the wavelength range of the light source 
used for image-wise exposure. Particularly useful compounds are for 
example dyes and in particular infrared dyes, carbon black, metal 
carbides, borides , nitrides, carbonitrides , bronze- structured oxides 
and oxides structurally related to the bronze family but lacking the 
A component e.g. W0 2 g . It is also possible to use conductive 
polymer dispersion such as polypyrrole or poly an i line -based 
conductive polymer dispersions. The lithographic performance and in 
particular the print endurance obtained depends on the heat- 
sensitivity of the imaging element. In this respect it has been 
found that carbon black yields very good and favorable results. 

A light to heat converting compound in connection with the 
present invention is most preferably added to the image forming 
layer but at least part of the light to heat converting compound may 
also be comprised in a neighbouring layer. Such layer can be for 
example the cross-linked hydrophilic layer of a lithographic base 



^¥9- 17 12 4 9 



according to the second embodiment of lithographic bases explained 
above . 

In accordance with the method of the present invention for 
making a lithographic printing plate an imaging element in 
accordance with the present invention is image-wise exposed to light 
and subsequently developed preferably by rinsing it with plain water 
or an aqueous liquid. The obtained imaged imaging element is then 
overall heated to obtain a high printing endurance. 

During image-wise exposure, the compound capable of converting 
light into heat, absorbs the light used for image-exposure and 
converts this in heat so as to generate an image-wise pattern of 
heat in the image-forming layer. As a consequence of this -heat , the 
hydrophobic thermoplastic polymer particles coagulate and render the 
image forming layer insoluble for plain water or an aqueous liquid 
while the non-exposed parts remain soluble in plain water or an 
aqueous liquid . 

Subsequent to development, the imaged imaging element is overall 
heated which will cause substantial improvement of the wear 
resistance of the printing areas during printing. 

It is particularly advantageous in connection with the present 
invention to apply a gum before subjecting the imaged imaging 
element to the overall heat treatment. This will secure the 
hydrophilic properties at the non-printing areas in particular when 
an anodised aluminium is used as a lithographic base. Suitable gums 
for this purpose are well-known and commercially available e.g. 
Polychrome PC965™ (Polychrome) . 

Image-wise exposure in connection with the present invention is 
preferably an image-wise scanning exposure involving the use of a 
laser or L.E.D. . It is highly preferred in connection with the 
present invention to use a laser emitting in the infrared (IR) 
and/or near-infrared, i.e. emitting in the wavelength range 700- 
1500nm. Particularly preferred for use in connection with the 
present invention are laser diodes emitting in the near-inf rared . 

A preferred imaging apparatus suitable for image-wise scanning 
exposure in accordance with the present invention preferably 
includes a laser output that can be provided directly to the imaging 
elements surface via lenses or other beam-guiding components, or 
transmitted to the surface of a blank imaging element from a 
remotely sited laser using a fiber-optic cable. A controller and 
associated positioning hardware maintains the beam output at a 
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precise orientation with respect to the imaging elements surface, 
scans the output over the surface, and activates the laser at 
positions adjacent selected points or areas of the imaging element. 
The controller responds to incoming image signals corresponding to 
the original document and/ or picture being copied onto the imaging 
element to produce a precise negative or positive image of that 
original. The image signals are stored as a bitmap data file on a 
computer. Such files may be generated by a raster image processor 
(RIP J or other suitable means. For example, a RIP can accept Input 
data in page-description language, which defines all of the features 
required to be transferred onto the imaging element, or as a 
combination of page- description language and one or more image data 
files. The bitmaps are constructed to define the hue of the color as 
well as screen frequencies and angles in case of amplitude 
modulation screening. However, the present invention is particularly 
suitable for use in combination with frequency modulation screening 
as disclosed in e.g. EP-A 571010, EP-A 620677 and EP-A 620674. 

The imaging apparatus can be configured as a flatbed recorder or 
as a drum recorder, with the imaging element mounted to the interior 
or exterior cylindrical surface of the drum. 

In a preferred druin configuration, the requisite relative motion 
between the laser beam and the imaging element is achieved by 
rotating the drum (and the imaging element mounted thereon} about its 
axis and moving the beam parallel to the rotation axis, thereby 
scanning the imaging element circumf er en t rally so the image "grows" 
in the axial direction. Alternatively, the beam can move parallel to 
the drum axis and, after each pass across the imaging element, 
increment angularly so that the image on the imaging element u grows" 
circumf erentially . In both cases, after a complete scan by the beam 
and development, an image corresponding to the original will have 
been applied to the surface of the imaging element. In the flatbed 
configuration, the beam is drawn across either axis of the imaging 
element, and is indexed along the other axis after each pass. Of 
course, the requisite relative motion between the beam and the 
imaging element may be produced by movement of the imaging element 
rather than (or in addition to) movement of the beam. 

Regardless of the manner in which the beam is scanned, it is 
generally preferable (for reasons of speed) to employ a plurality of 
laser* and guide their outputs to a single writing array. The 
writing array is then indexed, after completion of each pass across 
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or along the imaging element, a distance determined by the number of 
beams emanating from the array, and by the desired resolution (i.e. 
the number of image points per unit length. 

The present invention will now be illustrated by way of the 
following examples, without however the intention to limit the 
invention thereto. All parts are by weight unless otherwise 
specified. 

EXAMPLE 1 

Preparation of a lithographic base 

A 0.2mm thick aluminium foil was degreased by immersing the foil 
in an acjueous solution containing 5g/l of sodium hydroxide at 50°C 
and rinsed with demineralised water. The foil was then 
electrochemical ly grained using an alternating current in an acxueous 
solution containing 4g/l of hydrochloric acid, 4 g/1 of hydroboric 
acid and 0.5g/l of aluminium ions at a temperature of 35°C and a 
current density of 12 00 A/m 2 to form a surface topography with an 
average center-line roughness R a of 0.5pm. 

After rinsing with demineralised water the aluminium foil was 
then etched with an ac£ueous solution containing 300g/l of sulfuric 
acid ate 60°C for 180 seconds and rinsed with demineralised water at 
25°c for 3 0 seconds. 

The foil was subsequently subjected to anodic oxidation in an 
aqueous solution containing 200 g/1 of sulfuric acid at at 
temperature of 4S°c, a voltage of about 10V and a current density of 
150 A/m 2 for about 300 seconds to form an anodic oxidation film of 
3g/m AI2O3, then washed with demineralised water, post treated with 
a solution containing 20 g/1 of sodium bicarbonated at 40°C for 30s, 
subsequently rinsed with demineralised water of 20°C during 120s and 
dried. 

The obtained lithographic base was submersed in an aqueous; 
solution containing 5% by weight of citric at 50°C for 60s, rinsed 
with demineralised water and dried at 40°C. 

Preparation of the imaging element (material) 



An imaging element according to the invention was produced by 
preparing the following coating composition and coating it to the 
above described lithographic base in an amount of 30g/m 2 {wet 
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coating amount) and drying it at 35°C. 

Preparation of coating composition 

To 11.25g of a 10% dispersion of polymethylmethacrylate 
(particle diameter 90nm) stabilised with Hostapal™ B (1% vs. 
polymer) in deionised water was subsequently added, while stirring, 
5.83g of a 15% dispersion of carbon, black in water, 57.92g of water 
and 25g of a 2% solution of a 98% hydrolysed polyvinylacetate. 

Preparation of a printing plate and making copies of therewith 

An imaging element as described above was subjected -to an image- 
wise scanning exposure using an infrared laser diode emitting at 
830nm. The scanspeed was lm/s, spot size lOum and 120mW power on 
the plate surface. The imaging element was subsequently developed in 
a Hydroprint» water processor (obtainable from Agfa-Gevaert NV) 
filled with water. 

The obtained printing plate was then mounted on a Heidelberg 
GT046 1 ™ offset press equipped with K+E125™ ink and as a dampening 
liquid Rotaraatic™- 3000 clear prints could be obtained with no ink * 
acceptance in the non- image areas. Thereafter printing was no 
longer possible due to damage to the image areas. 

EXAMPLE 2 

A printing plate was prepared as described in example 1 but 
subsequent to development, the plate was heated for 2 min. at 200°C. 
Printing was then carried out under identical conditions as in 
example 2 and 15000 clear copies were printed without any damage to 
the image parts being observed, not even after those 15000 copies. 
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1 . Abstract 

HEAT SENSITIVE IMAGING ELEMENT AND METHOD FOR MAKING A PRINTING 
PLATE THEREWITH 



This invention provides a method for making a lithographic printing 
plate comprising the steps of: 

(1) image-wise exposing an imaging element comprising (i) on a 
hydrophilic surface of a lithographic base an image forming- layer 
comprising hydrophobic thermoplastic polymer particles dispersed in 
a hydrophilic binder and (ii) a compound capable of converting light 
to heat, said compound being comprised in said image forming layer 
or a layer adjacent thereto; 

(2) developing a thus obtained image-wise exposed imaging element 
with plain water or an ac^ueous liquid; 

(3) and overall heating a thus obtained imaged imaging element. 



2 . Representative Drawing 
None 



